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ABSTRACT 
This project defines the needs, uses, and future projects (as well as business cases and 
procurement) of a University Housing dashboard tool, utilized by the Red Brick Dormitories on 
the Cal Poly campus.  This easily accessed tool provides simple information regarding energy 
trending data, allowing for all student residents no matter their academic discipline, to 
understand their energy trends and opportunities for reduction.  With the Energy Dashboard in 
place, Cal Poly’s red brick dormitories experienced savings ranging from 10%-20% from the 
2011-2012 school year baseline, by the end of the 2012-2013 academic year.  With the help of 
the Dashboard, competitions awarded the most “green” dorm, encouraging environmental 
awareness and personal responsibility.  Not only has Cal Poly reduced its energy bill, but also 
made strides in uniting to conserve the environment. 
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CHAPTER ONE  
INTRODUCTION 
  7
Dear Reader, 
Thank you for taking the time to review this document and learn of my project.  While 
many Electrical Engineering Undergraduate students tend to build their Senior Projects with 
electronic circuits, hours of soldering and weeks of design-build-test cycles, I am attempting to 
complete a project much different than most.  While this project requires knowledge of power 
systems, in order to communicate the technical realities of power and energy transmission, 
distribution and usage, the project also requires non-Electrical Engineering skills to ensure 
success (including engineering economics, project management, and technical communication).  
The project also requires working with many different disciplines, ranging from Mechanical 
Engineering, to Environmental Engineering and Psychology.  My background in multi-
disciplinary projects, as well as a summer spent as a Facilities Engineering intern provided me 
the platform needed to develop this project.   
This project report chronicles the design and implementation of a dashboard tool for the 
Cal Poly Red Brick Dormitories.  The inspiration for the dashboard comes from my summer 
internship with Brocade Communication Systems, Inc. in San Jose, California.  The company’s 
6MW data center relies on 24/7 electricity for cooling, lighting and power.  In order to assist 
Brocade in becoming a more green and sustainable company, I worked on a project to track and 
organize live data from the data center’s building management system.   
After working with multiple vendors, I realized data centers provide only one possibility 
for a dashboard implementation.  Cal Poly spends millions of dollars every school year on utility 
bills.  While a portion of the cost cannot be avoided, the student body does have control over 
some of the demand on campus.  I realized that by educating students to think “greener,” or more 
“economically,” campus residents could make a large impact with University Housing’s utility 
bills.  Because campus residents do not pay utility bills, awareness of personal demand and cost 
has diminished, leaving Cal Poly Housing with large (and growing) energy bills.  As proven by 
the recently coined “Prius Effect,” conserving energy is as easy as knowing your baseline [1].  
Shortly after the Prius was introduced, driving behaviors changed.  The dashboard on the Prius 
displays the estimated miles to empty as well as miles per gallon (MPG).  Once drivers observed 
that their behavior dramatically decreased their MPG’s, the trend for green driving began.   
Similar to Prius owners changing their driving behaviors, Cal Poly students can begin to 
change their lighting habits.  Many students leave lights on in vacant rooms, while others turn 
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every light on in their room only to soon fall asleep with the lights on.  These unnecessary 
demands not only ramp up demand (measured in kW), but also consumption (measured in 
kWhr), which dictates peak usage, and therefore large energy bills.  In addition to large utility 
bills, the University’s enormous consumption also contributes to greenhouse gas emissions.   
PG&E sources its electricity from many different generation plants, ranging from coal to 
wind power [2].  Some resources naturally produce carbon dioxide when refined for power 
generation; this carbon dioxide product is released into the air and trapped in the Earth’s ozone 
layer.  This gas, known as greenhouse gas, contributes to the gradual heating of earth’s 
atmosphere, known as Global Warming, which then leads to consequences such as destruction of 
rainforests, ice caps melting, worldwide change in seasons, dirty air and hard water, to name a 
few [3].  As PG&E customers continue to consume electricity, generation relies on the use of 
natural gas and coal.  While natural gas and coal continue make up 20.6% of the energy on the 
grid, PG&E frequently adds power from renewable sources, such as wind, solar and hydro power 
[2].  Until renewables make up 100% of the grid, all consumers continue to contribute to the 
creation of carbon dioxide, therefore harming the environment.   
After researching the success of other college campuses, I decided to pursue the 
procurement of a dashboard tool for Cal Poly.  The dashboard tool proposes to provide live data 
for the Red Brick Dormitories, but with further funding, could provide live usage data for every 
building on campus.  While University Housing, in partnership with Cal Poly’s Green Campus 
Program has made several attempts in the past to increase environmental awareness and decrease 
demand, students have not actively engaged.  With the addition of a University Housing 
Dashboard, students face two phenomena, the Prius Effect and Conspicuous Conservation, 
creating competitions between dorm halls to prove the student body’s commitment to conserving 
energy and saving the environment.  I expect within the next ten years for each building to have  
energy monitors on campus with a dashboard tool, leaving much of the responsibility of energy 
demand to the conscious effort of the student body and faculty. 
I have committed to participate in Phase I of this project, which includes the installation 
of a dashboard in all Red Brick Dormitories.  Upon installation and launch of the dashboard, I 
plan to leave plans for further expansion of the dashboard to include all on campus buildings.  
This project promises further senior projects for both engineering, psychology and marketing 
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majors, to name a few.  By no means does this project end upon my graduation; this is only the 
beginning! 
Again, thank you for reviewing my project documentation.  I hope this inspires you to not 
only become more aware of your energy usage habits, but also that you join the revolution – the 
Smart Grid provides endless data for decreasing our impact on the environment! 
 
Power to the People! 
Katie Zombro 
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school year, as well as provides Dr. Braun’s feedback regarding the progress of the project 
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TABLE 1: ADVISOR AGREEMENT 
Energy Dashboard Tool for Cal Poly Dormitories 
Student: Katie Zombro 
EE 460-01 
EE 463/464 Faculty Advisor: Dr. Braun 
1. I agree to supervise this senior project. 
 ______ 
2. The specifications are [1]-[2]: 
 Abstract—Describes what project should do, 
not how. 
 Bounded—Identify project boundaries, 
scope, and context  
 Complete—Include all the requirements 
identified by the customer, as well as those 
needed to define the project.  
 Unambiguous—Concisely state one clear 
meaning. 
 Verifiable—A test can prove if system meets 
specification. 
 Traceable—Each engineering specification 
serves at least one marketing requirement. 
ADVISORS: Please initial above, if you agree to supervise this senior project. Also, please 
check applicable boxes above. Comment below, if requirements or specifications require 
revision. 
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REQUIREMENTS AND SPECIFICATIONS 
This project strives to provide a simple, easily viewed energy consumption visual tool for Cal 
Poly on-campus residents.  The following tables chronicle the marketing, economic and design 
requirements of the project.  Each marketing requirement found in Table 2: Marketing 
Requirements pairs with at least one engineering specification.  Justification for each 
specification follows in the rightmost column of Table 3: Engineering Specifications. 
 
TABLE 2: MARKETING REQUIREMENTS 
1. Encourage student engagement in/ knowledge of campus energy 
2. Decrease energy consumption campus wide 
3. Increase awareness of environmental impact of energy usage 
4. Provide education for students and members of Cal poly community 
5. Provoke/encourage lifelong habits for a sustainable future 
6. Provide energy information in a simple format to the Cal poly community 
7. Future growth feasible; scalable project 
8. Decrease Cal Poly housing utility costs (and related labor and material costs) 
9. Online, publicly accessed dashboard 
 
TABLE 3: ENGINEERING SPECIFICATIONS 
Marketing 
Requirements 
Engineering 
Specifications Justification 
1/2/5/8 Decrease electricity, gas and water 
usage of Red Brick Dorms by 10% 
from 2011-2012 school year baseline. 
As observed with similar dashboard 
installations at other college campuses, 
by providing a tool for trending usage, 
students reduce excessive consumption 
by 10% in comparison to a given 
baseline. 
This percentage estimate arose from 
case studies and  may change after 
gathering baseline information from 
Cal Poly Facilities 
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4/6/9 Display electricity, gas, and water in 
both historical and real time (15 
minute intervals) trends. 
By providing information for all 
energy sources on campus, students 
understand the full effect of their 
footprint on the Cal Poly campus 
3/6/7/8 Provide plans to display on-campus 
photovoltaic (PV) array and 
cogeneration plant in both historical 
and real time trends. 
Educating members of the community 
on the impact of photovoltaic power 
(i.e. relatively zero emission factor) as 
well as cogeneration for heat and air 
conditioning, the target audience 
changes their perspective on “green 
alternatives,” and invest in such 
solutions for their home installations. 
3/6/8 Provide plans to monitor and display 
all Cal Poly housing buildings. 
Further funding required for metering 
and dashboard scaling. Meter 
installation required for all buildings, 
but those in Poly Canyon Village. 
1/3/4/6/9 Provide dashboard platform in a 
simple and graphically pleasing 
manner, in order to visually 
understand usage trends. 
By providing a tool to trend usage, 
students are aware of habits and reduce 
consumption by an expected 10% 
decrease (electricity) and 5% decrease 
(gas, water and waste).  The dashboard 
must cater to technical and non-
technical students and therefore must 
meet the reading standards of a senior-
in-high-school level student. 
1/2/3/4/5/6/8 Provide educational training to 
students to share importance of 
dashboard in terms of money, 
environment, etc. 
Educate community members 
regarding the impact of excessive 
energy usage on the environment (i.e. 
greenhouse gas, light pollution, water 
shortage). Education has led to 
consciousness of consumption and 
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therefore reduced usage habits.  By 
educating students on how to reduce 
usage, become conscious of their 
consumption trends, and provide 
information about the impact on the 
environment, students consciously 
make decisions to decrease usage, as 
well as encourage their peers to do the 
same.   
1/3/4/6 Publicize Cal Poly as a ‘green’ and 
environmentally conscious school to 
the local community, prospective 
students, current students and alumni. 
As “green,” becomes more important 
in California, Cal Poly faces the 
challenge to set the standard for 
environmentally friendly college 
campuses.  By publicizing the school 
as environmentally conscious, Cal 
Poly may attract a new population of 
environmentally conscious students to 
enroll.  
1/3/4/6/7/8 Educational materials (i.e. PowerPoint 
presentations, hallway posters, 
handouts) can be revised for 
following years, and can be taught by 
residential life ambassadors/facilities 
managers/housing 
Project lifetime to extend beyond 
2012-2013 academic year (anticipated 
5 year system/service agreement).  Use 
2010-2011 baseline for future 
academic years, unless buildings are 
retrofitted and deemed more efficient. 
8/9 Project to propose minimal 
installation and labor costs 
Utility Smart Meters (if installed) or 
shadow meters (to be installed if 
necessary) to provide live power usage 
data for dashboard display. 
8 All costs covered by grants and 
donations (no cost to the Cal Poly 
Corporation or subsidiaries) 
Draft grant and donation letters and 
send to multiple businesses and 
dashboard vendors. 
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This requirement holds should Cal 
Poly Housing choose not to fund the 
project. 
7/8 Return on Investment (ROI) of project 
not to exceed 2 calendar years 
Allows for feasible savings, taking into 
account student education and 
willingness to participate heavily 
drives savings. 
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GOALS AND ASSUMPTIONS 
• Dashboard 100% installed and running by March 25, 2013 
• Students reduced energy consumption by a minimum of 10% and maximum of nearly 
30% during the energy competition; 
• Student resident training sessions sufficed for students to understand how to utilize 
dashboard and interpret the dashboard; 
• After training, students understood opportunities for energy conservation and adopted 
those best practices immediately; 
• Students asked Resident Advisors for advice and tips when trying to brainstorm new 
ideas for conservation (also asked Green Campus interns via Facebook platform); 
• Polly’s Facebook page serves as a medium for students to communicate to Polly as well 
as keep up to date with the competition standings; 
• Polly serves as a reminder for not only student residents, but the general student 
population to save money; 
• The dashboard provides accurate live and historical trending data; 
• Updates and changes to dashboard made in timely manner by Lucid Dashboard; 
• Taylor and I participated full time with all student resident interactions; 
• Polly visited student residents at least once a week during Winter Quarter/ the Energy 
Competition; 
• Students felt and continue to feel encouraged/reasonably-obligated to participate in the 
energy competition with the help of Polly’s story; 
• Students felt and continue to feel excited to participate in a competition that provided an 
environmentally friendly prize; 
• The dashboard ownership transition from Facilities to University Housing begins in the 
2013-2014 school year; 
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 BLOCK DIAGRAMS 
This section explains the technical and non-technical inputs and outputs of the dashboard in 
order to explain the overall functionality of the project.  A Level Zero (or basic) block diagram 
explains the high-level dashboard system in Figure 1: Level Zero Block Diagram.  The Level 1 
Block Diagrams following the Level 0 diagram further explain the environmental, psychological, 
technical and economic sub-systems of the project. 
 
  
 
 
 
 
 
 
 
 
 
  
Utility/Shadow Meters  
(Gas, Electricity, 
Water) 
 
Student Education 
 
Student Participation 
 
Initial Investment 
 
Advanced Visualization 
Module (Dashboard) 
 
Green Campus Publicity 
 
Cost/Energy Savings 
 
Environmental Awareness 
 
Psychology Research 
Study Results (Human 
Behavior Observations) 
Reporting & 
Analytics 
Tool/Service 
FIGURE 1: LEVEL ZERO BLOCK DIAGRAM 
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Lucid Dashboard 
Software as a Service 
(SaaS) 
Dashboard 
Generation System 
Purchase Dashboard + 3 Year 
Licensing Agreement ($40,000) 
Electricity Usage Data (Utility 
Smart Meters/ Shadow Meters) 
Gas Usage Data (Utility Smart 
Meters/Shadow Meters) 
Water Usage Data (Utility Smart 
Meters/ Shadow Meters) 
Students Observe and Share Best 
Practices via Social Networking 
Platform (Synched with Lucid 
Dashboards) 
Cal Poly Facilities/Housing create 
Reduction Objectives/Challenges 
Social Network 
Synched Visual 
Dashboard 
Dashboard Displayed 
on Cal Poly Website for 
Public Viewing 
Students Observe 
Effects of Usage Trends 
Housing and Facilities 
Experience Energy 
Reductions in 
Dormitories 
 
This system in Figure 2 explains the technicalities of an energy dashboard system, most 
importantly the process of collecting data and the criticality of student effort in the success of the 
project.  The dashboard, as mentioned in the requirements and specifications table, shall be 
viewable not only to Cal Poly housing residents, but also to the general public.  By displaying 
the dashboard online (both on the Cal Poly website and on Social Networking sites), students can 
view trending data multiple times on a daily basis.  Also, contingent on available funding, 
hosting the dashboard on a television screen in the lobby of each building creates a sense of 
community, so students realize the impact of their individual behavior on the entire group. 
FIGURE 2: LEVEL ONE BLOCK DIAGRAM DASHBOARD GENERATION SYSTEM 
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This system in Figure 3 emphasizes the importance of training and education prior to and during 
the use of a dormitory dashboard.  Without educating students on the importance of the 
dashboard, students may feel less inclined to engage in energy reduction efforts.  As observed in 
sharing the project with my peers, people more than likely share no interest in a “green” project.  
Many students feel engaging in an environmental project may inherently portray as politics; 
therefore the student would favor the “liberal hippies.”  While “hippies,” do stand as the poster 
children for green efforts, this project has nothing to do with a liberal movement.  Although 
environmental benefits result from engaging in an energy reduction challenge, economic issues 
also arise from extreme overuse of energy [4].  By educating students about the dangers of hyper 
consumption, I expect the general population to engage in reducing their environmental 
footprint.  Students can easily engage in the first two actions: reducing use of lights and reducing 
water use.  When students realize the cost of their actions, they choose to curb their wasteful 
habits more significantly [4] .
FIGURE 3: LEVEL ONE BLOCK DIAGRAM – ON CAMPUS RESIDENTS SYSTEM 
Cal Poly 
 On-Campus 
Residents 
System 
Educate Students: 
• Reduction Best Practices 
• Impacts of Generation of 
Utility Power on the 
Environment 
• Light Pollution in San Luis 
Obispo 
• Water Crisis in California 
• Cal Poly Utility Costs 
• How One Person’s Efforts 
Encourages Others to 
Participate 
• “Real Life Implication”: Polly  
the Polar Bear 
Provide Training: 
• Utilizing Social Networking 
Platform 
• Accessing Dashboard Online 
• Reading and Understanding 
Information on Dashboard 
Increased Use of Cal Poly’s 
Social Networking Platforms 
Students Encourage Peers to 
Participate in Energy Reduction 
Best Practices 
Students Learn Life Long Energy 
Reduction Tips 
Students Engage in Creating a 
more Sustainable Cal Poly 
Students Understand the 
Economic and Environmental 
Impacts of their Energy Usage 
Behaviors 
Students Translate Dashboard 
Data to Personal Behavior & 
Share Observations with Peers 
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Inputs, Outputs, & Functionality 
To further explain the functionality of the project, the input and output tables in Tables 4-6 
below explain each input and output in further depth. 
 
TABLE 4: INPUT, OUTPUT, & FUNCTIONALITY OF LEVEL ZERO SYSTEM 
Module Reporting and Analytics Tool/Service (Figure 1: Level Zero Block Diagram) 
Inputs • Utility Meters (Shadow Meters.  Note: installed if smart meters not 
present): Electricity, Water, Gas 
• Student Participation: Decrease usage trends (i.e. turn off lights, shorter 
shower, etc.) 
Outputs • Advanced Visualization Module (Dashboard): Online portal for simple 
data viewing 
• Green Campus Publicity: Advertise Cal Poly as “Green Campus” 
• Cost/Energy Savings: 2010-2011 School Year Baseline to be reduced 
10% Electricity; 5% Gas, Water and Waste 
• Environmental Awareness: Create lifelong environmentally conscious 
lifestyle among Cal Poly community members 
• Psychology Research Study Results (Human Behavior Observations): To 
be performed jointly with Senior Psychology student at Cal Poly 
Functionality Provide a simple, visually rich energy reporting tool for Cal Poly dormitories 
and cogeneration facilities; by providing usage trends to community, instill 
environmentally conscious values and practices among users/viewers, thereby 
decreasing Cal Poly electricity demand by 10% and gas, water and waste 5% 
from 2010-2011 baseline.  Student behavior and willingness to originally 
planned to be closely monitored during integration process, to prove success of 
project one hundred percent relies on student participation and education (due to 
a loss of Psychology major student, the monitoring of students was not fulfilled). 
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TABLE 5: INPUT, OUTPUT, & FUNCTIONALITY OF LEVEL ONE SYSTEM 
Module Dashboard Generation System (Figure 2: Level One Block Diagram Dashboard 
Generation System) 
Inputs • Purchase Dashboard + 3 Year Licensing Agreement ($40,000): Estimated 
project cost, including Lucid Dashboard product & service, as well as 
Cal Poly Facilities time and resources 
• Electricity Usage Data (Utility Smart Meters/ Shadow Meters): Smart 
Meters present (via PG&E) on most buildings – provide Open Source 
Platform for acquiring data.  Buildings without Smart Meters require 
installation of Utility Shadow Meters.  Both meters poll by the dashboard 
tool at a 15 minute frequency (near real time), the same frequency utility 
polls data. 
• Gas Usage Data (Utility Smart Meters/Shadow Meters): Similar to 
Electricity Usage Data explanation. 
• Water Usage Data (Utility Smart Meters/ Shadow Meters): Similar to 
Electricity Usage Data explanation 
• Students Observe and Share Best Practices via Social Networking 
Platform (Synched with Lucid Dashboards): As Facebook, Twitter and 
Instagram become more prevalent in daily lives, capitalize on the 
opportunity to provide students a way to express their participation and 
support of (or disliking of) the dashboard project. 
• Cal Poly Facilities & Housing create Reduction Objectives/Challenges: 
Provide incentives for students to actively engage with the dashboard 
platform. 
Outputs • Social Network Synched Visual Dashboard: Students can share their 
energy usage behavior with Cal Poly peers, as well as family and friends 
outside of Cal Poly. 
• Dashboard Displayed in Dorms via “Kiosk” (Live update TV Screens): 
Upon entering the lobby of a dormitory, students observe live trending 
data. 
• Dashboard Displayed on Cal Poly Website for Public Viewing: Members 
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of the Cal Poly Community provided the ability to see Cal Poly’s trend 
toward a sustainable campus. 
• Students Observe Effects of Usage Trends: Students become more aware 
of their behavior, eventually leading to Prius Effect. 
• Housing and Facilities Experience Energy Reductions in Dormitories: 
Expected 10% decrease for University Housing utility bills. 
Functionality Encouraging student participation and utilizing existing Housing infrastructure 
allows for the project to quickly and easily integrate with student daily lives.   
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TABLE 6: INPUT, OUTPUT, & FUNCTIONALITY OF LEVEL ONE SYSTEM 
Module On Campus Residents System  (Figure 3: Level One Block Diagram – On 
Campus Residents System) 
Inputs Providing education and training for students (with assistance from the Account 
Manager at Lucid Design Group) students’ behavior and adaptation to the 
dashboard should be smooth and near-effortless. 
 
Educate Students: 
• Reduction Best Practices 
• Impacts of Generation of Utility Power on the Environment 
• Light Pollution in San Luis Obispo 
• Water Crisis in California 
• Cost of Electricity for Cal Poly 
• How One Person’s Efforts Encourages Others to Participate 
• Real Life Implication: Polly the Polar Bear 
Provide Training: 
• Utilizing Social Networking Platform 
• Accessing Dashboard Online 
• Reading and Understanding Information on Dashboard 
Outputs • Increased Use of Cal Poly’s Social Networking Platforms: Provide Cal 
Poly leverage in the world of Social Networking (i.e. Cal Poly 
Corporation Marking and Publicity) 
• Students Encourage Peers to Participate in Energy Reduction Best 
Practices: Take advantage of peer pressure… Nobody wants to assume 
the role of the black sheep using all the electricity in the building! 
• Students Learn Life Long Energy Reduction Tips: Living away from 
home implies independence; teach students how to save money for their 
future utility bills. 
• Students Engage in Creating a more Sustainable Cal Poly: The Future of 
Cal Poly relies on a campus dedicated to preserving and sustaining the 
beauty of the campus.  Saving money in utility costs provides funding for 
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other necessary sustainability projects. 
• Students Understand the Economic and Environmental Impacts of their 
Energy Usage Behaviors: Most people pay their utility bills every month 
without knowing the implications of their behavior on their bill.  The 
dashboard provides a simple translation from behavior to 
dollars/environmental impact. 
• Students Translate Dashboard Data to Personal Behavior & Share 
Observations with Peers: Campus wide participation = more savings. 
Functionality The project relies one hundred percent on student participation.  By providing 
education and training to students before and during the launch/lifetime of the 
dashboard, the likelihood for sustained reduction increase. 
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DASHBOARD INSTALLATION PHASING 
 
As the dashboard system continues to save utility costs for Cal Poly University Housing, I expect 
proliferation of the dashboard to include all on campus housing dormitories.  The installation and 
integration of the dashboard will occur in phases, beginning with Yosemite and Sierra Madre 
Halls and expanding to North Mountain, Cerro Vista and Poly Canyon Village (see Figure 4: Map 
of On Campus Housing Dormitories). 
 
FIGURE 4: MAP OF ON CAMPUS HOUSING DORMITORIES 
 
The current dashboard system includes the six red brick dormitories located on the eastern most 
end of the campus.  The red brick dormitories include: Santa Lucia (Building 106), Trinity 
(Building 105), Sequoia (Building 108), Muir (Building 107), Tenaya (Building 110) and 
Fremont (Building 109) (see Figure 5: Map of Red Brick Dormitorie). 
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University Housing intends to install and monitor an additional building beginning summer 
2013; the newest dashboard monitors one building in Yosemite Hall (see Figure 6: Map of 
Yosemite Hall). 
 
 
                                  
FIGURE 5: MAP OF RED BRICK DORMITORIES 
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FIGURE 6: MAP OF YOSEMITE HALL 
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Literature Search 
 
The following literature search outlines and annotates my findings while collecting current 
projects, research, data sheets and product information for dashboard tools.  I found many of the 
sources through manufacturers of dashboard websites, providing the most recent and market-
savvy information. 
 
 [5]This blog post was written by the Director of Marketing for Lucid Dashboards, one of the 
most highly respected dashboard companies in America.  Lucid has found a way to create 
visually attractive dashboards, all have proven to change the behavior of users, simply by 
attracting attention to real time and historical usage trends in a given building, floor, or room.  
This article helps to better clarify the mission and success of Lucid.  
 
[6]This article was chosen from Lucid Dashboard’s blog.  The Cal Poly Facilities Services team 
has chosen to work with Lucid Dashboard to procure an energy dashboard for the Cal Poly 
dormitories. Because Cal Poly is currently negotiating a contract with Lucid, the company 
should be researched and taken into consideration for this project.  Also, this article proves the 
company’s success in past dashboard installations. 
 
 [7]Although I was unable to find a copy of the Lucid Dashboard Data Sheet, I was able to find 
the Schneider Electric Data Sheet for the company’s dashboard and reporting tool, ION EEM.  
While Schneider Electric is not well known for dashboards, like Lucid, Schneider is well known 
for its Building Automation Systems and Energy Management tools.  Because of Schneider 
Electric’s strong energy background, and the research I have performed for Brocade 
Communications’ dashboard installation, I am confident in the abilities and strength of 
Schneider’s dashboard and reporting tool. 
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[8]Similar to the previous explanation, because of the research I performed during my 
internship, I believe Schneider Electric’s PowerLogic ION EEM dashboard would be a good fit 
for Cal Poly, should Facilities Services not choose to work with Lucid Dashboard.   
 
[9]This handbook gives an overview of the integration between an existing Schneider Electric 
Building Management System and a future (to be installed) Schneider Electric Dashboard.  I 
have this document from my work with Schneider Electric and Brocade Communications; 
Brocade currently utilizes a Schneider Electric Building Management System. 
 
[10]This case study was found on Schneider Electric’s public website.  In addition to the 
statements made in previous explanations, this case study further proves Schneider Electric as 
another possible dashboard candidate for Cal Poly. 
 
 [11] I struggled to find an issued patent for Schneider Electric and Lucid Dashboard, therefore 
was left to search for generic energy dashboards.  I chose this patent for two reasons, the first 
being that reputable companies (i.e. Cannon Technologies, Inc.) have cited this patent; the 
second reason being the patent sited the work of many similar installations and technologies (i.e. 
Hitachi, Honeywell…).  In addition, I also chose this patent because unlike the majority, this 
patent clearly describes a dashboard for many utilities, not just electricity.  According to the 
inventor’s LinkedIn profile, Budike has spent the past 20+ years in the electrical power industry, 
ranging from positions such as CEO to Manager and Director. 
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 [12]The Cal Poly Psychology Department requires PSYCH200 students to reference/read this 
textbook as the course text.  Although I enrolled in Psychology during fall quarter of freshman 
year, I remember the class vividly, much in part due to the interesting realities of human 
behavior.  I chose to keep my copy of the textbook in hopes that I could one day go back and 
reread sections of the book.  The chapter entitled “Behavior in Social and Cultural Context,” 
lended advice to understanding how students adapt to the installation of the dashboard. 
 
[13] I chose this document from a Google Scholar search.  The reason I chose this Thesis 
Defense is because I hope to learn something from another student’s work.  Although I am 
unsure of who the author is specifically (I cannot find any specific information on him/her) it was 
interesting to learn of the student’s beliefs and recommendations, therefore integrating that 
advice to this project. 
 
 [14]As demonstrated in previous versions of my abstract, I am not well educated on greenhouse 
gas emissions and carbon dioxide emissions.  I chose this journal article in order to better 
understand where the world is in terms of reducing (or not reducing) greenhouse gas emissions. 
 
 [3] Similar to the previous explanation, I chose this journal article in order to become better 
educated in the greenhouse gas realm of this project.  Also, I thought this article would be 
helpful in understanding the transition from utility power (coal) to residential electricity (or 
commercial).   
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CHAPTER FOUR  
PROJECT PLANNING 
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FALL QUARTER – PROJECT PLANNING 
 
During EE460, I outlined the project using Gantt Charts, chronicling the plans for all Fall 12, 
Winter 13, and Spring 13.  The Table 7: Proposed Project Deadlines (Created Fall 2012), Table 8: Fall 
Quarter 2012 Proposed Plan, Table 9: Winter Quarter 2013 Proposed Plan, and Table 10: Spring Quarter 
2013 Proposed Plan all report my original plans for the project. 
 
Due to the nature of this project, one design-build-test cycle can take place during the 2012-2013 
school year.  Project installation requires funding and approval from Cal Poly Housing no later 
than December 2012, in order to install the Software-as-a-Service (SaaS) dashboard by February 
2013.   
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TABLE 7: PROPOSED PROJECT DEADLINES (CREATED FALL 2012) 
Task Name Start Finish Duration Quarters 
Project Plan 
   
 
Abstract (Proposal) V1 Summer 12 17-Sep-12 - F 
Requirements and Specifications 18-Sep-12 01-Oct-12 2 Weeks F 
Block Diagram 02-Oct-12 08-Oct-12 1 Week F 
Literature Search 18-Sep-12 15-Oct-12 4 Weeks F 
Gantt Chart  15-Oct-12 22-Oct-12 1 Week F 
Cost Estimates 15-Oct-12 22-Oct-12 1 Week F 
ABET Senior Project Analysis 22-Oct-12 29-Oct-12 1 Week F 
Requirements and Specifications V2 29-Oct-12 05-Nov-12 1 Week F 
Project Plan Report V1 17-Sep-12 09-Nov-12 8 Weeks F 
Project Plan Report V2 16-Nov-12 04-Dec-12 3 Weeks F 
Facilities Services Collaboration 
   
 
Brainstorm 17-Sep-12 18-Oct-12 5 Weeks F 
Report to Inter Housing Council 09-Oct-12 01-Feb-13 2 Quarters FW 
Green Campus Student Meeting 09-Oct-12 21-May-13 3 Quarters FWS 
Dashboard Challenge 13-Feb-13 06-Mar-13 3 Weeks FW 
Student Education 05-Feb-13 13-Feb-13 2 Weeks FW 
Grant Writing 22-Oct-12 28-Feb-13 2 Quarters FW 
Poly the Polar Bear – College 
Relations 01-Feb-13 10-Mar-13 5 Weeks FW 
Lucid Dashboard 
   
 
RFP 17-Sep-12 1-Nov-12 7 Weeks F 
Contract Negotiation 17-Sep-12 23-Nov-12 10 Weeks F 
Installation/Integration 26-Nov-12 13-Feb-13 17 Weeks FW 
Dashboard Installed/Used 13-Feb-13 30-Jun-15 3 Year Minimum FWS 
Negotiate Additional Modules/Plan 
for Project Scalability 22-Oct-12 12-Apr-12 - FWS 
Psychology 
   
 
Background Research 17-Sep-12 30-Nov-12 11 Weeks F 
Collaboration with Psychology 
Major 17-Sep-12 26-Apr-13 3 Quarters FWS 
Hypothesis 17-Sep-12 30-Nov-12 11 Weeks F 
Data Collection/ Human Behavior 
Observations 01-Feb-13 09-Mar-13 2 Months FW 
Conclusion 25-Feb-13 26-Apr-13 2 Months FWS 
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Report 
   
Interim Versions 9-Nov-12 12-Apr-13 3 Quarters FWS 
Final Report 12-Apr-13 26-Apr-13 - S 
Power and Energy Conference 4-Feb-12 15-May-13 - WS 
EE Senior Project Showcase 4-Feb-12 10-Jun-13 - WS 
Graduation - 16-Jun-13 - S 
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TABLE 8: FALL QUARTER 2012 PROPOSED PLAN 
(CREATED FALL QUARTER 2012) 
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 26 3
Project Plan
Abstract (Proposal) V1
Requirements and Specifications
Block Diagram
Literature search
Gantt Chart
Cost Estimates
ABET Sr. Project Analysis
Requirements and Specifications V2
Report V1
Report V2
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 26 3
Facilities Services Collaboration
Brainstorm
Report to Inter Housing 
Council
Green Campus Student Mtg.
Dashboard Challenge 
Student Education
Grant Writing (If Necessary)
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 26 3
Lucid Dashboard 
RFP
Contract Negotiation
Installation/Integration
Dashboard Installed/Used
Negotiate Addiontal Modules/ 
Plan for Project Scalability
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 26 3
Psychology
Background Research
Collaboration with Psych Major
Hypothesis
Data Collection/ Human 
Behavior Observations
Conclusion
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 26 3
Report
Interim Versions
Final Report
Power and Energy Conference
EE Senior Project Showcase
Graduation
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 FinalsWeek 11
Week 1 Week 2 Week 3 Week 4 Week 5
Week 9 Week 10 Week 11 FinalsWeek 4 Week 5 Week 6 Week 7 Week 8Week 1 Week 2 Week 3
Week 1 Week 2 Week 3 Week 4 Week 5
Week 11 Finals
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Finals
Week 6 Week 7 Week 8 Week 9 Week 10
Week 11 FinalsWeek 6 Week 7 Week 8 Week 9 Week 10
 
 
 
 
 
 
 
 
 
 
 
 
 
Collaboration with Taylor Hunner 
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TABLE 9: WINTER QUARTER 2013 PROPOSED PLAN  
(CREATED FALL QUARTER 2012) 
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TABLE 10: SPRING QUARTER 2013 PROPOSED PLAN  
(CREATED FALL QUARTER 2012) 
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SPRING QUARTER – FINAL SCHEDULE 
During the course of the project, deadlines and actual dates of execution slightly changed from 
original planned dates (as seen in Tables 11-13).  The most drastic change arose when Lucid and 
Siemens miscommunicated the setup and protocol of the Building Management System with 
Lucid’s Building Dashboard.  Because of the miscommunication, the dashboard did not display 
live data on February 1st, and instead began displaying data in the second week of the Energy 
Competition. 
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TABLE 11: FALL QUARTER 2012 ACTUALS
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 3
Project Plan
Abstract (Proposal) V1
Requirements and Specifications
Block Diagram
Literature search
Gantt Chart
Cost Estimates
ABET Sr. Project Analysis
Requirements and Specifications V2
Report V1
Advisor Feedback Due
Report V2
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 3
Facilities Services Collaboration
Brainstorm
Housing Coordination
Green Campus Student Mtg.
Dashboard Challenge 
Student Resident Interaction
Student Resident Dashboard 
Training
Grant Writing
Poly the Polar Bear
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 3
Lucid Dashboard 
RFP
Contract Negotiation
Installation/Integration
Dashboard Installed/Used
Negotiate Addiontal Modules/ 
Plan for Project Scalability
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 3
Psychology
Background Research
Collaboration with Psych Major
Hypothesis
Data Collection/ Human 
Behavior Observations
Conclusion
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
17 24 1 8 15 22 29 5 12 19 3
Report
Interim Versions
Final Report
EE Senior Project Showcase
Open House
Power and Energy Conference
Graduation
FinalsWeek 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10
FinalsWeek 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10
FinalsWeek 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10
Week 7 Week 8 Week 9 Week 10 Finals
Week 9 Week 10 Finals
Week 6
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Week 1 Week 2 Week 3 Week 4 Week 5
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 TABLE 12: WINTER QUARTER 2013 ACTUALS 
  
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
8 15 22 29 4 11 18 25 5 12 19
Project Plan
Abstract (Proposal) V1
Requirements and Specifications
Block Diagram
Literature search
Gantt Chart
Cost Estimates
ABET Sr. Project Analysis
Requirements and Specifications V2
Report V1
Report V2
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
8 15 22 29 4 11 18 25 5 12 19
Facilities Services Collaboration
Brainstorm
Housing Coordination
Green Campus Student Mtg.
Dashboard Challenge 
Student Resident Interaction
Student Resident Dashboard Training 
Grant Writing
Polly the Polar Bear
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
8 15 22 29 4 11 18 25 5 12 19
Lucid Dashboard 
RFP
Contract Negotiation
Installation/Integration
Dashboard Installed/Used
Negotiate Addiontal Modules/ Plan for 
Project Scalability
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
8 15 22 29 4 11 18 25 5 12 19
Psychology
Background Research
Collaboration with Psych Major
Hypothesis
Data Collection/ Human Behavior 
Observations
Conclusion
M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F M T W R F
8 15 22 29 4 11 18 25 5 12 19
Report
Interim Versions
Final Report
EE Senior Project Showcase
Open House
Power and Energy Conference
Graduation
Week 10 FinalsWeek 5 Week 6Week 4 Week 7 Week 8 Week 9Week 1 Week 2 Week 3
Week 10 FinalsWeek 4 Week 5 Week 6 Week 7 Week 8 Week 9Week 1 Week 2 Week 3
Week 10 FinalsWeek 4 Week 5 Week 6 Week 7 Week 8 Week 9Week 1 Week 2 Week 3
Week 10 FinalsWeek 4 Week 5 Week 6 Week 7 Week 8 Week 9Week 1 Week 2 Week 3
Week 10 FinalsWeek 4 Week 5 Week 6 Week 7 Week 8 Week 9Week 1 Week 2 Week 3
 TABLE 13:
  
 
 SPRING QUARTER 2013 ACTUALS  
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STATUS REPORT – SPRING 2013 
 
The following status report in Table 14 displays the progress/completion of each sub-task as of 
10 June 2013.   
 
Column “Status End of Winter Quarter” 
This column indicates tasks currently in progress and which completed tasks. 
 
Column “Activity Work Package” 
 This column lists each individual sub-task from the Gantt Chart. 
 
Column “Duration” 
This column summarizes the original number of weeks scheduled for each task. 
 
Column “Total BCWS” 
The Budgeted Cost of Work Schedules in a normal Project Management status report 
would report the total resources or dollars budgeted for each subtask.  Because I never 
directly worked with money and only controlled my work, I have utilized this column as 
a budget for how many weeks I require my participation for a task. 
 
Column “Actuals” 
Each sub-column below actuals stands as a week in Winter Quarter.  If a ‘1’ exists in the 
week, the subtask is in progress/completed.  If no ‘1’ exists, the subtask is complete. 
 
  
 TABLE 14: SPRING 
  
 
QUARTER 2013 STATUS REPORT
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CHAPTER FIVE  
PROJECT NARRATIVE 
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THE STORY OF POLLY THE POLAR 
BEAR 
 
While training residents on the energy competition and dashboard, I joined the Green Campus 
team in introducing Polly the Polar Bear.  Green Campus purchased a polar bear costume this 
year, which we rotated wearing at each training/resident hall visit/ public visit.  The following 
narrates the story of Polly the Polar Bear: 
 
Polly the Polar Bear is from the Artic.  One day, Polly was walking across a sheet of ice when 
suddenly the ice broke, sending Polly on a long journey southward.  Polly’s iceberg floated 
down the Pacific Coast and landed ashore Avila Beach.   
 
Upon her arrival in San Luis Obispo County, Polly heard of Cal Poly- a place she thought she 
may fit in.  Polly walked to Cal Poly in hopes that she might find some Poly-friends who could 
help her find her way back home.  That’s when Polly met the Green Campus Team. 
 
Polly shared her journey with the Green Campus Team and asked for their help in sending Polly 
home.  Because Cal Poly uses so much electricity to power its many residential and educational 
buildings, Cal Poly currently contributes to the emission of carbon dioxide, which is a byproduct 
of electricity generation.  This carbon dioxide is trapped in the earth’s atmosphere, creating 
destructive gases called Greenhouse Gases.  These gases are causing the planet to slowly 
change climates, hence why Polly’s ice broke apart and sent her south to San Luis Obispo. 
 
Student residents have the ability to send Polly home by conserving electricity and water.  If we 
can conserve enough, Polly will be home in her cold and comfortable environment in no time! 
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NARRATIVE OF WORK COMPLETED 
 
Summer 2012 
During the summer, I spent time brainstorming senior project ideas and bouncing ideas off Dr. 
Braun and my coworkers and managers at Brocade.  In mid-August I finalized my decision to 
participate in the dashboard competition, because Dennis Elliot (Facilities Services) had begun 
working with the Green Campus Interns and Housing in order to procure the dashboard by 
February 2013. 
 
Fall Quarter 2012 
During EE 460, Dr. Braun assigned tasks to help design and develop the project, including 
identifying requirements, specifications, inputs, outputs, helpful resources, and cost estimates.  
Developing these portions of the project assisted in not only understanding where I wanted to go 
with the project, but also how I would play into the project, because I worked with multiple 
teams:  
• Dennis Elliot (Facilities Services) 
• Green Campus Interns (Ravi Sahai, Ellen Chambers, Brett Edwards, Jeremy Dong, 
Mariah Linnett & Ellie Kim) 
• Taylor Hunner (Psychology Major) 
• Cal Poly Housing 
• Cal Poly Red Brick Residents 
• Cal Poly Red Brick Resident Advisors 
• Cal Poly Coordinators of Student Development 
• Lucid Dashboard (Cole Schoolhand, Account Manager) 
• Project Designers 
o Katie Zombro (Self) 
o Taylor Hunner 
o Ravi Sahai 
• California State University 
• Cal Poly, San Luis Obispo 
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• City of San Luis Obispo 
• County of San Luis Obispo 
• Pacific Gas & Electric 
• Siemens 
• 3rd Party Maintenance Service Providers for Cal Poly 
• Manufacturers and Vendors supplying devices related to this project 
• California Electric Grid 
• Other Universities interested in purchasing/developing an on campus dashboard solution 
 
While completing tasks for EE 460, I also participated in weekly Green Campus intern meetings 
to stay up to date with Lucid Dashboard, Facilities Services, Green Campus, and University 
Housing.  This allowed for me to develop relationships with key stakeholders in the project, 
while also further developing my role in the project. 
 
Winter Quarter 2013 
I spent the beginning of Winter Quarter negotiating a dashboard implementation with University 
Housing.  Unfortunately, I attended a class during the weekly Green Campus meeting time and 
could not attend a majority of the meetings during the quarter.  I relied on email and alternatives 
meetings to keep in contact with Dennis and the Green Campus team. 
 
In the midst of my weekly meeting absences, Taylor and I began meeting separately to help 
further develop our shares of the project.  During this time, Taylor and I realized we were not 
entirely tied to the constraints of Green Campus, and could expand the project beyond red brick 
residents.  Taylor and I brainstormed ideas to expand Polly the Polar Bear (an idea from Green 
Campus) to the entire school, therefore engaging all students in the energy competition.  We 
theorized that by engaging all students, residents would feel more responsible for their 
performance, while also bringing awareness to the dashboard.  We hoped that student’s interest 
campus wide would show support for expansion of the dashboard to all buildings on campus 
(time and money permitting).  We also decided to use Taylor’s Marketing background to develop 
Public Relations for Polly, including a personality for Polly displayed on a Polly the Polar Bear 
Facebook page (www.facebook.com/pollythepolarbear) and a tank top with the following image: 
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We proposed our idea to Dennis and Ravi, who encouraged us to immediately develop Polly’s 
Facebook page, so we could share the page with residents during the upcoming resident training 
sessions. 
 
While still developing the Polly Facebook page, Dennis and the Green Campus team released a 
Press Release to the Mustang Daily and Cal Poly News.  Unfortunately, the Mustang Daily took 
no interest in Polly the Polar Bear, marking her as “not newsworthy.”  Cal Poly News however 
did post a quick blurb in their daily bulletin seen here: 
 
SAVE POLLY THE POLAR BEAR: ENERGY COMPETITION UNDER WAY THROUGH 
MARCH 6 
Be on the lookout: A displaced polar bear has been spotted running loose on the Cal Poly 
campus, trying to find her way home. Because of rising global temperatures, the arctic ice 
cap is receding, affecting her ability to travel and hunt through the winter. According to 
Dennis Elliot, assistant director of Energy, Utilities, and Sustainability, “It appears the 
polar bear is on a mission to encourage humans to reduce their energy and water 
consumption in order to preserve her habitat and help her return to her hungry cubs. I 
think we should do everything we can to help her.” Last year, Cal Poly used 42 million 
kilowatt-hours of electricity at a cost of $4.2 million. The student-led PowerSave Green 
Campus Program and Cal Poly Facility Services are partnering with Polly the Polar Bear 
on her mission to reduce Cal Poly’s energy and water use with an energy competition in 
the Red Brick residence halls. This year’s Energy Competition is under way and lasts 
until March 6.  In previous years, students have been able to reduce their energy and 
    I          
POLLY 
BEAR 
Figure 7: Polly the Polar Bear Marketing t-shirt design. 
  51
water use by as much as 30 percent. If you see Polly the Polar Bear on campus, stop to 
say hi and find out what you can do to help get her back home. Learn more online 
about energy and sustainability at Cal Poly, or find out more about Polly the Polar 
Bear and the Green Campus Program on Facebook. 
 
Unfortunately, the Cal Poly News bulletin does not reach many students and did not bring any 
attention to the competition or to Polly and her Facebook page.  
 
In parallel to our Public Relation attempts, we also launched the Energy Competition in the Red 
Brick Dorms.  Unfortunately, due to massive miscommunication between Siemens, Facilities & 
Lucid, the displayed no live information while training occured.   
 
Beginning February 11th, I 
joined Mr. Eco, Polly the 
Polar Bear and the Green 
Campus interns for nightly 
competition meetings to 
educate students of the 
competition and train 
students on how to read and 
use the dashboard 
(regardless of the fact that 
we could not show them the 
Cal Poly Dashboard).  Many 
resident halls received our 
message well, especially Trinity & Muir Halls, which chimed in with Mr. Eco during his rap of 
“Save So Hard.”  In Santa Lucia, students expressed interest in understanding the technicalities 
of the energy competition and asked about “intelligence” and “granularity” of the dashboard.  In 
Fremont Hall and Sequoia Hall, students seemed very apathetic, with a small group of students 
showing up to the meeting and nobody engaging with Mr. Eco or helping provide ideas for 
conserving energy.   
Figure 8: Me, Mr. Eco and Polly during a Resident Training Session. 
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Figure 9: We found that having a camera follow Polly around helped students leave their 
shyness behind and instead embrace and flaunt their commitment to saving energy. 
 
Although Fremont Hall residents did not express interest in the competition or Polly during our 
training session, one Resident Advisor provided hope for the Hall to perform well.  “Jimmy,” a 
very artistic Resident Advisor created multiple posters and flyers, all found below.  These posters 
surely provided a precursor to the competition, foreshadowing Jimmy’s enthusiasm would 
transcend to the residents, leaving Fremont a front runner in energy savings for a majority of the 
competition. 
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Figure 10: Polly displayed lots of excitement after seeing the Polly poster in Fremont Hall. 
 
 
Figure 11: Energy Competition flyer displayed in Fremont Hall. 
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While attempting to liven the training 
sessions, the Green Campus team 
asked Taylor and me to meet and 
discuss how we could better the 
remaining trainings (we had completed 
3 at the time).  Taylor and I expressed 
interest in promoting Polly and 
encouraging student participation and 
interaction on her Facebook page.  Mr. 
Eco did not like the idea that we tried 
to build a Facebook presence for Polly 
and threatened our idea as last-minute 
and un-organized.  At that time, we 
also reevaluated our t-shirt idea, which 
according to Mr. Eco wasted money 
and seemed ineffective in promoting 
the energy competition.  The meeting 
ended abruptly and hostile, leaving Taylor and me 
frustrated and in need of space from the Green 
Campus team. 
 
Taylor and I decided to work separately from Green Campus and Facilities as much as possible, 
in order for us to ensure we made progress toward our planned senior projects.  In an effort to 
increase campus-wide support of Polly, I asked a friend Vincent Deogracias to assist me in 
bringing Polly to UU Hour on Valentine’s Day.  Vince dressed up as Polly while I took pictures 
and handed out flyers on the energy competition, Polly’s Facebook and the dashboard.  Vince 
also joined a flash mob organized by the Gender Equity Center.  Many students in the UU Plaza 
recognized Polly from the trainings in the dorms earlier in the week.  Many students expressed 
excitement to meet the new energy competition mascot, some even high-fiving Polly and asking 
for hugs.  It was evident during UU Hour that students do appreciate energy reduction projects, 
Figure 12: Explaining to residents that 
as energy use increases in a building, the 
dashboard reflects that increase in real 
time. 
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as long as there is a good incentive for them to participate.  The following photographs chronicle 
Polly’s popularity during UU Hour. 
 
 
Figure 13: Polly the Polar Bear and Musty Mustang participating in a dancing competition 
during UU Hour on February 14th, 2013. 
 
 
Figure 14: Polly the Polar Bear made new friends! 
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Figure 15: Polly high-fiving a new friend for practicing energy efficient qualities. 
 
After bringing Polly to UU Hour, Taylor and I were unable to match our busy schedules so that 
we could continue bringing Polly into the general limelight.  We decided together that any future 
expansion of the dashboard and future energy competitions should definitely include Polly, both 
at the dormitory and college-wide level.  Students showed excitement when meeting a new 
mascot on campus, and many prospective students that we met in the UU Plaza were excited to 
learn that Cal Poly has a plan for becoming more environmentally friendly. 
 
The remainder of the competition included Polly’s weekly visits to the dormitories, reminding 
students to take shorter (and more efficient) showers, turn off lights when unnecessary, and when 
the dashboard was up and running, we also encouraged students to check out the dashboard and 
see how their resident hall compared to the others.  Because the dashboard launched two weeks 
into the competition, students did not engage well with the dashboard and from observing 
student’s excitement (or lack thereof) most students did not care to utilize or understand the 
dashboard.  Because students ignored the tool, savings came in much lower than expected for the 
competition, which I attribute to poor training at the beginning of the competition (training was 
too rushed, as we had to make time for Mr. Eco to rap to the students) as well as a lack of 
urgency (caused by the delay in dashboard launch).  Both problems can easily be fixed in the 
future, should Green Campus schedule more time for training and be sure the dashboard displays 
accurate information far before the competition begins (as of now, despite a few flaws in some 
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building monitor system issues [a Siemens issue], the dashboard displays accurate live and 
historic information). 
 
 
FIGURE 16: POLLY THE POLAR BEAR POSING WITH MY FRIENDS KATY PALMER, NIKKI LANSHAW AND ME 
DURING UU HOUR ON FEBRUARY 14TH, 2013. 
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CONCLUSIONS & RECOMMENDATIONS 
Working in an interdisciplinary group for my senior project proved quite challenging.  For one, 
each team member had a different objective for the project, Green Campus was most excited to 
run the competition and spend time with student residents, Facilities spent a majority of the time 
ironing out issues with the Building Management System and Siemens.  Taylor attempted to 
focus on the Marketing aspect of the project, but instead was placed into the Psychology portion, 
analyzing student behavior and willingness to participate in the energy competition.  I had 
originally intended to assist in the procurement, design, and launch of the dashboard, but instead 
ended up being a liaison between Facilities, Housing and my own priorities for my senior 
project.   
 
As far as the success of my senior project, I learned more about working in diverse groups than I 
did about the technicalities of a building management system.  I have never worked on a project 
with such a diverse group of expertise and experience; being able to translate my wants and 
needs to multiple groups, and understanding those groups wants and needs proved challenging 
more times than not.  Often, the assumptions I made were not the assumptions others made, 
which ultimately led to fatal miscommunication. 
 
In the future, students who decide to work on a non-conventional senior project should very 
carefully plan and communicate the goals and expected outcomes of their projects.  While 
EE460 intends to assist students in planning, I believe enrolling in IME 322 (Project 
Management) greatly improves a student’s ability to complete an interdisciplinary project.  In 
Project Management, I learned to understand the importance of planning, or as the saying goes 
“failing to plan is planning to fail.”  While many of the obstacles I faced during Winter Quarter 
were out of my control (i.e. Lucid Dashboard not running at the beginning of the competition), 
had I known to leave “slack time,” in my planning, we could have adjusted the dashboard well in 
advance of the competition launch. 
 
Assuming Lucid continues to run the dashboard as-is, the issue of a non-working dashboard 
should not exist for next year.  University Housing has discussed the possibility of adding one 
tower in Yosemite to the dashboard, since the tower’s residents expressed interest in 
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sustainability in their housing survey.  I highly advise the dashboard be installed and running 
prior to students moving into the dorms in September.  I believe in order for students to engage 
with the dashboard and utilize the dashboard effectively, students must receive training during 
move-in on the importance of the dashboard and how to interpret the information provided.  If 
students become accustomed to the dashboard from day one, I assume a greater inclination and 
willingness to adjust their consumption habits when the competition arrives in February 2014. 
 
In the future, Polly should be much more prominent around campus.  Polly should visit students 
in the library, University Union, Dexter Lawn, and the dorms beginning as early as January.  
Polly reminds students and residents of the competition and excite students to send Polly home.  
If Polly has an active Facebook page, student feel more inclined to interact with Polly and feel 
they must make an effort to find Polly around campus.  Although Green Campus and Mr. Eco 
did not support Polly’s Facebook page, I believe Polly should definitely have an internet 
presence.   
 
Figure 17: Polly the Polar Bear and Musty Mustang became friends during Polly’s visit to the 
UU Plaza. 
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CHAPTER SIX  
FINANCIAL ANALYSIS 
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COST ESTIMATE 
Facilities Services proposed to include only the Red Brick Buildings in Design Phase I.  In the 
future, should funding for additional buildings arise, the cost of the project would likely more 
than double (see Tables 15-16 for further explanation of current costs).  Because of the extremely 
low payback period, the costs of expanding the project require minimal additional monetary 
resources and likely would pay back in a similar four-month fashion.  The original cost estimate 
provided room for error in estimating student reduction, which worked in our favor, since 
students did not conserve more than 30% in any given building, as I had wishfully hoped.  In the 
upcoming school year I project the Red Brick dormitories experience a 20% energy reduction 
(therefore a two month payback period).  Because the success of this project completely relies on 
student behavior and willingness to participate, assuming a 10% reduction provides room for 
error, tweaking, and further education if necessary. 
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TABLE 15: RED BRICK DORMITORIES PROPOSED ENERGY SAVINGS & 
DASHBOARD INSTALLATION COST ESTIMATE [15] 
Red Brick Dorm Utility Expenses - Fiscal Year 11/12
Month
Electric Usage, 
kWh
Electric Cost, 
$
Boiler Plant 
Usage, therms
Boiler Plant 
Cost, $
Water Usage, 
100 cu ft
Water Cost, 
$
Sewer Usage, 
100 cu ft
Sewer Cost, 
$
Total
Jul 83,208 $10,449 1,720 $3,373 218 $1,232 109 $702
Aug 84,850 $10,324 390 $1,200 53 $307 26 $169
Sep 108,588 $13,474 1,436 $4,032 1,499 $8,513 749 $4,767
Oct 208,475 $24,639 1,690 $3,500 2,631 $15,447 1,316 $8,357
Nov 96,105 $8,241 3,555 $5,154 1,765 $10,383 882 $5,603
Dec 96,662 $8,323 6,633 $10,064 773 $5,002 387 $2,461
Jan 129,849 $10,460 8,527 $12,441 2,093 $11,889 1,047 $6,646
Feb 119,840 $9,928 7,454 $10,033 1,946 $11,485 973 $6,185
Mar 99,791 $8,214 7,474 $8,097 1,733 $10,432 867 $5,511
Apr 135,134 $11,160 6,771 $9,819 1,750 $10,659 875 $5,558
May 114,894 $13,309 3,218 $1,890 2,277 $12,978 1,139 $7,237
Jun 78,641 $9,406 1,986 $3,558 660 $4,243 330 $2,136
Total 1,356,037 $137,927 50,854 $73,161 17,398 $102,570 8,700 $55,332 $368,990
10.00% 10.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
135,604 $13,793 2,543 $3,658 870 $5,129 435 $2,767 $25,346 Annual Utility Savings
Incentive $32,545 $2,543 $35,088 Incentive (cap at 80% of project cost)
Net Cost $13,380 Net Project Cost
Payback 0.5 Payback Period
315% Rate of Return
Annual Savings
 
TABLE 16: RED BRICK DORMITORIES COST SUMMARY [15] 
Lucid Dashboard $28,240 
3 Year Support $8,400 
Sales Tax 7.25% $2,656 
Facilities Labor $6,000 
Facilities 7% Markup $3,171 
Student Estimated Labor Cost $7500 
Project Cost 
(without Student Labor/ with Student Labor) 
$48,467/ 
$55,967 
Max Incentive $38,774 
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LUCID DASHBOARD PROJECT 
PROPOSAL 
The below project proposal outlines the estimated cost to Cal Poly in procuring a Lucid 
Dashboard [16].  This proposal supplied framework and design information (Figure 18-19) as 
well as specified cost estimate data in Tables 17-19.  Table 20 displays a summary of the total 
cost to license and host the six red brick dorms’ energy data on a dashboard. 
 
 
FIGURE 18: BUILDING DASHBOARD FRAMEWORK & DESIGN [16] 
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FIGURE 19: SYSTEM CONFIGURATION [16] 
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TABLE 17: APPS & WIDGETS PROPOSAL [16] 
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TABLE 18: HARDWARE PROPOSAL [16] 
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TABLE 19: SERVICE AND SUPPORT PROPOSAL [16] 
 
 
TABLE 20: TOTAL PROJECT PROPOSAL [16] 
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APPENDIX A: ANALYSIS OF SENIOR 
PROJECT  
 
ABET Accreditation Requirements 
 
Project Title: Energy Dashboard Tool for Cal Poly Dormitories 
Student Name: Katie Zombro   Student Signature: ___________________ 
Advisor’s Name: Dr. Braun    Advisor’s Signature: _________________ 
 
1. Summary of Functional Requirements 
The installation of a visual dashboard in the Cal Poly red brick dormitories serves as a medium 
for energy usage communication, therefore instilling energy savings values in students and 
overall reducing utility bills for Cal Poly’s University Housing. 
 
See Requirements and Specifications on Page 12 for more detailed information. 
 
2. Primary Constraints  
The success of this project entirely relies on the willingness of students to participate and 
cooperate with the information communicated by the dashboard.  Students must engage in 
energy reduction best practices for utility cost reduction.  A psychology undergraduate student 
worked extensively to research behavioral patterns of 18-20 year olds, to understand how to 
appeal to the residents and persuade residents to participate in energy reduction practices.  I 
expected students to check the dashboard console regularly to monitor the effects of their 
reduction and inspire competition and ideas for further reduction. 
 
Second to the reliance on students, the project also relied on an initial capital expenditure. A 
proposed $40,000 cost to University Housing allows for installation and integration of the 
dashboard system (3 year licensing fee included).  While an initial expenditure, with the 
assistance of PG&E rebate incentives and a low Return on Investment and a high rate of return, I 
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originally predicted University Housing would benefit from the initial investment within four 
months, however convincing University Housing to fund the project proved difficult. 
 
Time also serves as an additional constraint.  Because I plan to graduate in June 2013, I can only 
contribute 8 months to the project.  In addition, University Housing hosts an annual Energy 
Reduction Challenge during the month of February.  We planned to have the dashboard installed 
prior to the Energy Reduction Challenge, in order to prove the success of installing a dashboard, 
in comparison to previous year’s Energy Reduction Challenge outcomes.  Because of difficulties 
in communication between Lucid, Housing, Facilities and Siemens, the dashboard did not 
provide accurate and live information until after the launch of the energy competition.  In 
addition, the project received funding approval late Fall Quarter 2012, therefore only allowing 2 
weeks of Fall Quarter, all of Winter Break, and a few short weeks of Winter Quarter to design 
and launch the working dashboard.   
 
Working in an interdisciplinary group for my senior project proved quite a challenging.  For one, 
each team member had a different objective for the project, Green Campus was most excited to 
run the competition and spend time with student residents, Facilities spent a majority of the time 
ironing out issues with the Building Management System and Siemens.  Taylor attempted to 
focus on the Marketing aspect of the project, but instead was placed into the Psychology portion, 
analyzing student behavior and willingness to participate in the energy competition.  I had 
originally intended to assist in the procurement, design, and launch of the dashboard, but instead 
ended up being a liaison between Facilities, Housing and my own priorities for my senior 
project.   
 
As far as the success of my senior project, I learned more about working in diverse groups than I 
did about the technicalities of a building management system.  I have never worked on a project 
with such a diverse group of expertise and experience; being able to translate my wants and 
needs to multiple groups, and understanding those groups wants and needs proved challenging 
more times than not.  Often, the assumptions I made were not the assumptions others made, 
which ultimately led to fatal miscommunication. 
 
  74
In the future, students who decide to work on a non-conventional senior project should very 
carefully plan and communicate the goals and expected outcomes of their projects.  While 
EE460 intends to assist students in planning, I believe enrolling in IME 322 (Project 
Management) greatly improves a student’s ability to complete an interdisciplinary project.  In 
Project Management, I learned to understand the importance of planning, or as the saying goes 
“failing to plan is planning to fail.”  While many of the obstacles I faced during Winter Quarter 
were out of my control (i.e. Lucid Dashboard not running at the beginning of the competition), 
had I known to leave “slack time,” in my planning, we could have adjusted the dashboard well in 
advance of the competition launch. 
 
Assuming Lucid continues to run the dashboard as-is, the issue of a non-working dashboard 
should not exist for next year.  University Housing has discussed the possibility of adding one 
tower in Yosemite to the dashboard, since the tower’s residents expressed interest in 
sustainability in their housing survey.  I highly advise the dashboard be installed and running 
prior to students moving into the dorms in September.  I believe in order for students to engage 
with the dashboard and utilize the dashboard effectively, students must receive training during 
move-in on the importance of the dashboard and how to interpret the information provided.  If 
students become accustomed to the dashboard from day one, I assume a greater inclination and 
willingness to adjust their consumption habits when the competition arrives in February 2014. 
 
In the future, Polly should be much more prominent around campus.  Polly should visit students 
in the library, University Union, Dexter Lawn, and the dorms beginning as early as January.  
Polly reminds students and residents of the competition and excite students to send Polly home.  
If Polly has an active Facebook page, student feel more inclined to interact with Polly and feel 
they must make an effort to find Polly around campus.  Although Green Campus and Mr. Eco 
did not support Polly’s Facebook page, I believe Polly should definitely have an internet 
presence.   
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3. Economic 
Human Capital 
The project completely relies on student participation in conserving energy.  Success lies in 
incentivizing students to understand the importance of the project and fuel students’ willingness 
to participate.   
 
Human Efforts Include: 
• Turn off lights if not in room 
• Minimize showers 
• Minimize heating and air conditioning 
• Avoid unnecessary charging of mobile devices 
• Limit use of lights during day 
• Turn off lights while sleeping 
• Minimize night light use 
• Turn faucet to complete off position 
 
Financial Capital 
Cal Poly Facilities Services selected Lucid as the dashboard provider.  The company has 
proposed a solution which would require an initial $40,000 investment.  Within four months of 
the launching and utilizing the dashboard to monitor and change consumption habits, University 
Housing experienced receive savings, which break even the cost of the investment.   
 
See page 61 for further clarification of capital cost and return on investment. 
 
Manufactured Capital 
Lucid Dashboard provides a Software-as-a-Solution turnkey dashboard solution in the capital 
investment for three years.  With that investment, many software engineers designed the 
dashboard and provided regular software updates.  On Cal Poly’s end, Facilities assumes all 
maintenance of the dashboard and metering/monitoring devices.  Additionally, the utility 
company, Pacific Gas & Electric, combines the hard work of thousands of employees to provide 
a reliable power source for the Cal Poly campus. 
  76
Natural Capital 
Pacific Gas & Electric sources its power from multiple generation sites.  49% of PG&E’s 
generation consists of natural gas and coal.  These two sources naturally release carbon dioxide 
into the air when processed: commonly termed “CO2 Emissions.”  These CO2 emissions 
contribute to global warming, which threatens to melt the earth’s ice caps, change climates 
across the globe, and ultimately change the precious ecosystems for the worse.  By reducing 
reliance on utility power, Cal Poly can claim to have lowered the campus’ carbon dioxide 
emissions. 
 
Project Cost and Benefit Accrual 
I expected to “break even,” after four months of full-time use, meaning the savings from energy 
reduction equaled the total cost of the project (as if the project cost nothing to Cal Poly).  
Although not fulfilling its original return, the dashboard assists in reducing energy costs for 
University Housing and will soon provide a complete return.  The project means Cal Poly will 
experience an estimated 10%-30% utility cost reductions when compared to the 2011-2012 
academic year baseline.  I suggest using the accrued savings to purchase further metering devices 
and licensing rights with Lucid, to gradually include all university housing buildings, co-
generation facilities, photovoltaic arrays, and eventually all buildings on campus. 
 
Project Inputs and Outputs 
As previously stated, the project relies on effort and participation of student residents.  After 
educating students on how to conserve energy and the benefits of conserving energy, I expect 
students to reduce their energy consumption by at least 10% as a whole.  By providing 
suggestions for energy conservation best practices, student participation should be near-effortless 
and create long lasting energy-friendly habits. 
 
 Please page 19 for a complete block diagram with inputs and outputs of the project. 
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Project Cost 
The estimated cost of implementing and maintaining the project listed in Lucid Dashboard 
Project Proposal on Page 62 of this report.  Table 21 below displays a summary of the costs for 
the 2012-2013 implementation of the dashboard, including a three-year licensing fee with Lucid 
Dashboard.   
 
TABLE 21: RED BRICK DORMITORIES COST SUMMARY [15] 
 
Lucid Dashboard $28,240 
3 Year Support $8,400 
Sales Tax 7.25% $2,656 
Facilities Labor $6,000 
Facilities 7% Markup $3,171 
Student Estimated Labor Cost $7500 
Project Cost 
(without Student Labor/ with Student Labor) 
$48,467/ 
$55,967 
Max Incentive $38,774 
 
 
Project Earnings 
The project does not inherently “earn” money for the target audience, Cal Poly’s University 
Housing.  The project does, however, provide promising estimates of 10%+ savings in utility 
bills, when compared to those of the 2011-2012 school year.  Should students choose to 
participate in the dashboard reduction project, University Housing could potentially “earn,” back 
the savings in utility cost, therefore not having to raise (or potentially lower) the cost of living on 
campus for students.  It summation, future campus residents benefit from the installation of this 
dashboard, assuming minimal raises in housing costs. 
 
Timing 
Please see Table 7: Proposed Project Deadlines on Page 36 for a summary of the project’s timeline. 
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Post Project Expectations 
The cost of installation includes a three year licensing fee.  After those three years, the dashboard 
should continue with ownership through Cal Poly’s University Housing for at least another seven 
years or until a new and more effective technology arises.  With help from Facilities, I planned 
the project out for scalability, allowing for the addition of more buildings to the dashboard as 
money becomes available for funding a larger licensing fee.  I do not expect the dashboard be 
discontinued without replacement of a new and improved technology at least ten years from 
dashboard launch. 
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4. Manufacturer’s Information 
The Lucid Design Group website boasts the company on its customers comprised of “hundreds 
of commercial, civic, institutional and residential buildings.” [1]  
 
Post design and build fees, the company charges annual licensing fees on a per-point basis for its 
Software-as-a-Solution (SaaS) dashboard.  The company hosts all data with their own servers 
and polls data from on-site meters at a reported one-minute frequency interval.  [17] 
 
The company also boasts its first-to-market dashboard solution, introduced with the company’s 
founding in 2004.  Originally, the dashboard was implemented at a university on the East Coast 
as a student project then flourished into a well-respected and successfully growing business. [17] 
 
Estimated Number of Devices Sold per Year [17] 
While Building Dashboard exists as a software platform (SAAS), the company estimates an 
average of one hundred new license agreements per year (an estimated 500+ buildings and 
thousands of occupants), in addition to the company’s existing customers [17].   
 
Estimated Cost per Device [17] 
Being a SAAS product, Building Dashboard does not have manufacturing costs. The company’s 
application engineers provide the necessary expertise to perform systems integration.  On 
occasion, the company installs hardware components (meters, data loggers, etc...) which 
accounts for a minute manufacturing cost (although Lucid does not manufacture the devices).  
Lucid’s development team on average spends 80 hours developing a fully functioning dashboard, 
accounting for roughly $4,000 in salary and overhead costs [17].   
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Estimated Purchase Price for each Device [17] 
The cost of a Building Dashboard ranges greatly depending on each project. The company’s 
projects have ranged from $5,000  to well over $100,000  with most being between $20,000 and 
$30,000. Generally speaking, there are 4 contributing to project cost: 
1)  System Framework: Onetime fee per customer. Includes the basic functionality for the 
platform which Lucid can then expand upon with new buildings, features, and reources.  
2)  Integration: Covers any necessary costs to bring real-time data into software platform. 
Integration serves as the largest variable because of Lucid’s wide array of integration 
options- including a variety of hardware, software, or programming. 
3)  Optional Features: Customer’s decision to further expand on the System Framework to 
create a more robust platform to better share any one building or system of building’s 
energy story. This may also include Touchscreen packages.  
4)  Annual Service: Determined simply by the number of buildings in a network. This cost-
per-building incrementally shrinks as more buildings add to the network. Several options 
are available.  
 
For further information regarding operating costs, please see Lucid’s proposal in Lucid 
Dashboard Project Proposal on page 63. 
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5. Environmental 
The project overall eases the environment by reducing energy demand, therefore a theoretical 
reduction of carbon dioxide emissions from generation facilities.  Also, because of California’s 
water supply crisis, water is mostly sourced from out of state [18].  Bringing awareness to this 
issue and educating students on how to reduce water use helps to ease the environment.   
 
On the other end, there are some negative impacts to the environment.  Lucid hosts the 
dashboard on its own servers at a co-location facility in the San Francisco Bay Area [17].  As 
data centers become ever present and necessary in our society, their demand for energy 
increases.  Unfortunately, while attempting to reduce energy usage on campus, inherent ever-
present energy consumption pulls hosting end, where the dashboard is stored [19]. 
 
Naturally, the project makes use of electricity, gas, and water – three natural resources in need of 
conservation.  Students at Cal Poly not only use these resources, but hyper consume these 
resources far past necessary limits.  The project aims to bring awareness to student’s hyper 
consumption of these natural resources, while providing suggestions for conservation of these 
resources.   
 
Aside from environmental natural resources, this project also affects humans.  During integration 
and launching of the project, training and educating of students occurred for the dashboard and 
the impact of their usage behavior.  Participating in decreasing energy consumption poses no 
immediate threat to students, only develops valuable environmental and economic morals, habits 
and practices. 
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6. Manufacturability 
There is no manufacturing directly involved in this project.  The Lucid Design Group created a 
dashboard visualization module with visual suggestions supplied by University Housing and 
Facilities Services, as well as the possible installation of television screens in the main the 
lobbies of the Red Brick dormitories for easy dashboard viewing.  Facilities Services provides 
occasional metering maintenance, while Lucid provides software updates.   
 
On a more external subject, the project includes many manufactured products such as, the Smart 
Meters, Shadow Meters, Lights, Pipes, Electricity Grid, Water Faucets, Showers, Heaters, Air 
Conditioners, Servers, Data Centers, Data Loggers, and many other various devices monitored 
and utilized in the project.  While the project does not necessarily directly affect the purchase 
and maintenance of these various devices, the dashboard could potentially raise awareness flags 
for devices performing subpar.  The dashboard could provide preventative alarms (i.e. Facilities 
Managers may read the data and understand a building consumes more energy than similar 
buildings and realize the consumption is a result of a faulty distribution board or insufficient 
lighting in the building.  The maintenance of these devices could potentially save Cal Poly 
money in the future, while the replacement and procurement of new devices helps stimulate the 
economies of manufactures companies. 
 
7. Sustainability 
The dashboard is only effective if students view usage trends on a regular basis.  Student 
participation drives this project.  Should students discontinue conserving energy; the dashboard 
does not serve as a medium for energy savings.  In upcoming school years, as the dashboard 
becomes an everyday part of life for students (i.e. Winter and Spring Quarter) the savings will 
most likely decrease, meaning savings could be around 30% Fall Quarter and closer to 15% by 
Spring Quarter [this assumption based on an estimate of decreased student interest in the 
dashboard as the competition ends and students become used to the existence of the dashboard] 
[17].  Also, as the baseline year becomes further away from the contemporary academic year, 
students will feel the challenge to reduce energy will be non-relevant. The baseline may need to 
be updated every few years in order for students to stay engaged. 
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Should students choose to utilize the dashboard as intended, the dashboard promises to not only 
instill sustainable values in its users, but also provide a pathway to Cal Poly to become a more 
“green,” school, thereby teaching sustainability to its students and requiring prospective students 
to also adopt sustainable practices.  Sustainable in the context of the dashboard, includes 
conserving precious freshwater resources, limiting carbon dioxide emissions, conserving natural 
gas resources, decreasing light pollution in San Luis Obispo, and allowing for Cal Poly Housing 
to be an affordable and favorable option for students.   
 
Funding also threatens the sustainability of this project.  Without $8,400 per year beginning 
2016, the licensing fee will expire and University Housing will lose the dashboard agreement 
with Lucid.  Because the dashboard will encourage energy savings, I propose the savings we 
allocated toward renewing licensing fees in the future, as well as expanding the dashboard to all 
remaining dormitories and eventually the remainder of the school.  If University Housing faces 
another budget cut, the decrease in funds would almost certainly threaten the sustainability of the 
dashboard. 
 
8. Ethics 
While I do not believe Lucid would knowingly commit data fraud, the possibility of the 
dashboard displaying false data does exist.  According to the IEEE Code of Ethics, as a member 
of IEEE I agree to supervise and create a project which shall “be honest and realistic in stating 
claims or estimates based on available data.” [18]  Although after graduation I will no longer 
take responsibility for the dashboard, I do believe I have chosen a company which will practice 
sharing true information to the best of the company’s ability.  Should the integrity of the 
company diminish, I have provided recommendation for other dashboard solutions, should Cal 
Poly Housing choose to switch dashboard vendors. 
 
Similar to IEEE, the American Psychological Association (APA) also has set forth a set of 
ethical standards [19].  Although the standards are set for practicing psychologists, the ethical 
practice still applies to this project, especially because I temporarily worked in partnership with a 
Psychology major (during Winter Quarter she chose to participate in a different senior project).  
One of the standards, centered on education states “Psychologists responsible for education and 
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training programs take reasonable steps to ensure that the programs are designed to provide the 
appropriate knowledge and proper experiences…” for its intended audience. By subjecting 
students to utilizing the dashboard, we, the project designers and managers, assume full 
responsibility of providing users with proper education on why using the dashboard is necessary, 
how to reduce energy consumption, and the benefits of conserving energy. 
 
Ethical Framework Analysis 
Upon observing what drives students to participate, it becomes obvious that students do not 
engage without an incentive.  This inherent psychological egoism claims that humans seek 
personal benefit in their actions.  While efforts to reduce energy have impact on the environment, 
as well as possible financial impact for students (future reduction in housing costs), I have 
encouraged University Housing to host contests for student participants.  By rewarding students 
for participation, students feel more inclined to participate.  Rewards for competitions could 
range from pizza parties and ice cream socials to small prize giveaways (i.e. notebooks, 
sweatshirts, t-shirts, etc.).   
 
9. Health and Safety 
I know of no health and safety risks to students for participating in an energy conservation 
project or for utilizing a dashboard.  Taylor Hunner, the Undergraduate Psychology major I am 
working with has agreed to oversee all training and education to ensure students receive proper 
education in terms of how to read, understand and utilize the dashboard, as well as understand 
the importance of their reduction efforts.  With Taylor’s guidance, the project aims to not 
threaten the mental or physical well-being of all participants. 
 
On a side note, Facility Service employees face electricity-related injury when installing ghost-
metering devices in conjunction with utility meters.  Any repercussions would fall under the 
individual employee’s contract with the California State University system and/or Cal Poly 
Corporation and/or Facilities Services.  These risks are not counted as direct liabilities of the 
project. 
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10. Social and Political 
The following list includes any and all stakeholders in the project.  I assume additions to the list 
after finalization of this report, as another student adopts the project and the dashboard 
proliferates to other buildings on campus. 
Stakeholders: 
• Project Designers 
o Katie Zombro (Self) 
o Taylor Hunner 
o Ravi Sahai 
• Facilities Services 
o Dennis K. Elliot 
• University Housing 
• Green Campus Interns 
• Cal Poly Red Brick Residents 
• Cal Poly Resident Advisors 
• Cal Poly Coordinators of Student Development 
• Cal Poly Corporation 
• California State University 
• Cal Poly, San Luis Obispo 
• City of San Luis Obispo 
• County of San Luis Obispo 
• Lucid Dashboard 
o Cole Schooland 
• Pacific Gas & Electric 
• Siemens 
• 3rd Party Maintenance Service Providers for Cal Poly 
• Manufacturers and Vendors supplying devices related to this project 
• California Electric Grid 
 
Ever since Al Gore’s “An Inconvenient Truth,” documentary, much of America and the rest of 
the world, has gone on a “green,” rampage [22].  The efforts extend endlessly, including 
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sustainable practices, efficient buildings, solar power, environmentally friendly businesses…  
Many have made attempts to prove their “greenness” to the rest of the world.  By providing an 
avenue for Cal Poly to take part in contributing to a sustainable earth, the dashboard proves to 
not only be a truly environmental project, to also being a very socially popular movement.  
President Obama provided funding for many alternative energy projects with his economic 
stimulus package [23].  Although Lucid did not directly benefit from the stimulus incentives, the 
dashboard concept has risen with the rest of the modern green movement.  Not only will the 
project help to keep on-campus housing at a reasonable cost, but with good publicity and 
marketing, the dashboard could potentially attract prospective students seeking an 
environmentally friendly campus.  San Luis Obispo is known as the world’s happiest town [24].  
Happy can be defined in many ways, including how the environment affects its citizens.  
Without a doubt, the dashboard will only further contribute to the happiness and sustainable 
lifestyle highly adopted by residents of San Luis Obispo. 
 
11. Development 
During my summer internship at Brocade Communication Systems, Inc, I developed the idea for 
this project.  The company’s headquarters in San Jose, CA is home to its largest data center, a 
four story building which consistently demands 6MW of power for lighting, cooling, and 
equipment power.  The data center was built in 2008, utilizing the latest and greatest technology, 
including intelligent power strips for its 1800 racks.  The power strips currently collect real time 
data for storage in Schneider Electric’s ION Enterprise energy management database onsite.  
Upon beginning my internship, my director asked me to organize the raw data into trending 
charts to communicate carbon dioxide emissions and overall usage trends for each business unit 
within the data center.  The raw data I was provided averaged about 54,000 lines by 3 columns, 
per business unit.  Upon realizing how much data Brocade currently stores, I began investigating 
alternatives to Microsoft Excel dashboard.  Enter Lucid.  Thus began a summer of dashboard 
demos, a full Request for Proposal process, working with Procurement and Legal at Brocade, 
and ultimately a dashboard purchase.  When I realized Lucid most commonly works with 
Universities, the idea arose for me to create a senior project centered on monitoring student 
consumption and communicating that information to students in a low-technical manner.  I also 
soon realized the extremely low payback period for Cal Poly, meaning housing would almost 
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immediately benefit from the investment.  With the help of Dr. Braun I worked with Facilities 
Services and Dennis Elliot to have the dashboard fully installed by mid-February.  In addition to 
the human resources I interacted with, I also learned a great deal about the environment, 
psychology, and conservation from the resources I sourced in my Works Cited section.  
  
While working at Brocade over the summer, I learned project management skills, including 
decision matrices, writing requests for proposals, organizing meetings, communicating via email, 
and presenting the project to varying knowledge base audiences.  These skills prove helpful in 
creating this project, but do not cover all skills necessary to complete a successful project.  Upon 
completion of this project, I hope to broaden my education abilities, presentation skills, 
procurement skills, and project reporting.  This project not only interests me, but will help me as 
I enter my career upon graduation in June 2013.   
 
